On the potential role of DNMT1 in acute myeloid leukemia and myelodysplastic syndromes: not another mutated epigenetic driver.
DNA methylation is the most common epigenetic modification in the mammalian genome. DNA methylation is governed by the DNA methyltransferases mainly DNMT1, DNMT3A, and DNMT3B. DNMT1 methylates hemimethylated DNA ensuring accurate DNA methylation maintenance. DNMT1 is involved in the proper differentiation of hematopoietic stem cells (HSCs) through the interaction with effector molecules. DNMT1 is deregulated in acute myeloid leukemia (AML) and myelodysplastic syndromes (MDS) as early as the leukemic stem cell stage. Through the interaction with fundamental transcription factors, non-coding RNAs, fusion oncogenes and by modulating core members of signaling pathways, it can affect leukemic cells biology. DNMT1 action might be also catalytic-independent highlighting a methylation-independent mode of action. In this review, we have gathered some current facts of DNMT1 role in AML and MDS and we also propose some perspectives for future studies.